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(54) LIME MATERIAL FOR INITIAL MANURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a calcium component in an agricultural 
lime material readily soluble in water in soil and to efficiently replenish the 
calcium component by blending the lime material with a solid edible org. acid 
such as citric acid, tartaric acid and malic acid. 

SOLUTION: A natural agricultural lime material or one of various agricultural, 
lime materials originating from the food and chemical industries and from slag, 
etc., is used as a base and blended with citric acid, tartaric acid, malic acid, 
fumaric acid, succinic acid, adipic acid, ascorbic acid or a mixture of these as a 
solid edible org. acid. Citric acid is inexpensive and easily available and easily 
leaches a larger amt. of a calcium component in the lime material into water in 
soil than the other org. acids. The proportion of the org. acid added is 0.1-100 
wt.%. Since the leaching rate of the calcium component is increased in 
accordance with the increase of the proportion, the proportion and the amt. of the 
lime material used are appropriately determined in consideration of the kind of 
vegetable, the pH and calcium content of soil, etc. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the lime materials for former **, in more detail, this 
invention tends to melt in soil and relates to the lime materials for former ** which 
can supply a calcium component efficiently. 
[0002] 

[Description of the Prior Art] The agricultural lime materials which are 
conventionally used for soil and which were built with the trash of calcined lime, 
slaked lime, a calcium sulfate, a calcium carbonate, the shell matter, a lime 
hydrate, a calcium oxide, and a lime compound etc. are invested in a key 
objective in pH correction of soil. Since these agricultural lime materials must be 
invested in large quantities with about 200-300kg per 10a., and the calcium 
elution volume in the inside of soil is a minute amount very much in spite of the 
farmhouse's having had forced hard work and having used it in large quantities, 
the calcium deficiency symptom has occurred. Specifically with the fruit tree, 
many calcium deficiency symptoms, such as ******** of a tomato, ******** 0 f 
Chinese cabbage or a cabbage, and a parachute leaf of a cucumber, have 
occurred with the bitter pit of an apple, and vegetables. 

[0003] On the other hand, in order to solve these calcium deficiency symptoms, 
carrying out the application on leaves of various kinds of calcium preparations to 
vegetation is proposed (JP,7-77990,B, JP,7-89781,A, JP,7-232982,A, JP,8- 
295585A JP,9-263477,A J etc.). However, agricultural lime materials are used for 
soil by former **, and the proposal to which more elution of the calcium 
component is carried out is not yet made once. 
[0004] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention 
is making it easy to melt a calcium component with the moisture in soil, when the 
agricultural lime materials which cannot melt easily are used for soil. Since a 
calcium component can be compensated with the agricultural lime materials 
which have used conventionally the calcium component of agricultural lime 
materials which cannot melt easily in large quantities by making it easy to melt by 
little use, while saving the time and effort of use of a farmhouse and aiming at 
reduction of an effort, it becomes economical and becomes very advantageous. 
The purpose of this invention is offering the lime materials for former ** which are 
easy to melt into the moisture in soil, and can supply a calcium component 
efficiently. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, as a result of inquiring wholeheartedly, by blending edible organic 
acids, such as a citric acid, with agricultural lime materials conventionally eluted 
only in a minute amount in soil, such as a calcium carbonate and a calcium 
hydroxide, this invention person discovers that easy more many elution of the 



calcium component for the moisture in soil can be carried out, and came to 
accomplish this invention. 

[0006] That is, in order to solve the above-mentioned technical problem, 
invention of claim 1 is powdery or granular lime materials for former ** which use 
as a principal component at least one agricultural lime materials chosen from 
various agricultural lime materials, and are characterized by blending the edible 
organic acid of at least one solid-state chosen from the group which becomes it 
from a citric acid, a tartaric acid, a malic acid, a fumaric acid, a succinic acid, an 
adipic acid, ascorbic acids, or such mixture. 

[0007] Invention of claim 2 of this invention is characterized by said edible 
organic acid being a citric acid in the lime materials for former ** according to 
claim 1 . 

[0008] Invention of claim 3 of this invention is characterized by being that to 
which said various agricultural lime materials originate in slag, such as a natural 
thing, a thing originating in a shell, a thing originating in food stuff industry, a 
thing originating in the chemical industry, and blast furnace slag, in claim 1 or the 
lime materials for former ** according to claim 2 
[0009] 

[Embodiment of the Invention] In this invention, the thing originating in slag, such 
as a natural thing, a thing originating in a shell, a thing originating in food stuff 
industry, a thing originating in the chemical industry, and blast furnace slag, etc. 
is cheap, and at least one agricultural lime materials as which acquisition is also 
chosen from easy, various agricultural lime materials are used as a principal 
component. By blending edible organic acids, such as a citric acid, with these 
agricultural lime materials, easy more many calcium components for the moisture 
in soil come to be eluted. 

[0010] Although a citric acid, a tartaric acid, a malic acid, a fumaric acid, a 
succinic acid, an adipic acid, ascorbic acids, or such mixture can be mentioned, 
specifically [ the edible organic acid of the above-mentioned solid-state used by 
this invention is a safe edible acid accepted as a food additive and ] A citric acid 
is as cheap as 300 - 350 yen per kg (June 9, 98 rate) also in it. Since the volume 
is also stable around a year and 22000t, acquisition is also easy, and a citric acid 
is dominance at the point that for the moisture in soil eluted in the calcium 
component in agricultural lime materials rather than other organic acids as later 
mentioned in the example 3 of a trial. [ easy more many ] 
[001 1] Especially the blending ratio of coal of edible organic acids, such as a 
citric acid to agricultural lime materials, is not limited. As an example of the 
blending ratio of coal of edible organic acids, such as a citric acid to agricultural 
lime materials, about 0.1 % of the weight - 100 % of the weight can be 
mentioned, for example, an addition rate - a large - ** - since the rate of elution 
of a forge-fire cull SIMM component becomes large, it is desirable to consider 
conditions, such as a vegetable class and pH of soil, and others, and to decide 
suitably. 

[0012] Although especially the amount of application to the soil of the lime 
materials for former ** of this invention is not limited, a soil analysis can be 
performed, and the calcium content in soil, the condition of pH, a vegetable class, 



etc. can be considered and decided. 

[0013] The lime materials for former ** of this invention are user-friendly in 
agriculture in respect of handling nature, such as a point which can carry out 
direct spraying of the powdery or granular thing compared with a liquefied thing, 
other fertilizer, etc. and a point which can carry out mixed spraying. Especially 
the approach of making it powdery or granular is not limited, but can use the well- 
known approach currently used in this industry. Although a calcium component 
will become easy to be eluted if surface area, such as the magnitude of fine 
particles or a particle and especially a configuration not being limited, either, but 
making it fine, is enlarged, it is desirable in becoming bulky, dealing with 
dispersing etc. with the ease of carrying out of the elution of a calcium 
component, and it considering a sex on the other hand, since handling becomes 
difficult and becomes cost quantity in manufacture, storage, conveyance, use, 
etc., and deciding the magnitude and the configuration of fine particles or a 
particle. 
[0014] 

[Example] Next, although an example explains this invention concretely, unless it 
deviates from the main point of this invention, this invention is not limited to this 
example. 

To 1g (reagent) of the [example 1 of trial] calcium carbonates, combination 
mixing of the citric acid was carried out so that it might become 0 % of the 
weight, 0.1% of the weight, 0.5 % of the weight, 2 % of the weight, 50 % of the 
weight, and 90 % of the weight at a weight rate, and 100ml water was added, it 
filtered after 4-hour standing and 24-hour standing, and the calcium 
concentration of filtrate was measured. It examined like [ calcium hydroxide / 
(reagent) ] the case of the above-mentioned calcium carbonate (reagent), and 
the calcium (CaO) concentration of filtrate was measured. A measurement result 
is shown in Table 1 . 
[0015] 
[Table 1] 



[0016] Although the citric acid was added to 90 % of the weight by the 
combination weight ratio as shown in Table 1 , compared with the case where a 
citric acid is not blended, the rate of elution of calcium (CaO) became high, so 
that many citric acids were blended, and the effectiveness of citric-acid 
combination was seen. 

[0017] The calcium carbonate (the 0 % of the weight article of citric-acid addition 
and 2 % of the weight article of citric-acid addition) used for the example 1 of the 
[example 2 of trial] trial is mixed so that it may be set to 33.2kg per 10a. on 300g 
of red clay by calcium component conversion. Water was added so that it might 
become 70% of maximum water holding capacity, every 100ml each was taken 
with the 1-hour and after [ 24 hour standing ] soil extraction vessel, centrifugal 
was carried out by 8000rpm for 1 hour, the moisture in soil was extracted, and 
the calcium (CaO) content was measured. A measurement result is shown in 
Table 2. 



[0018] 
Fable 2] 



[0019] Table 2 shows that the rate of elution of calcium (CaO) will become high if 
a citric acid is blended compared with the case where a citric acid is not blended, 
and the effectiveness of citric-acid combination is seen. 
[0020] Like the example 1 of the [example 3 of trial] trial, to 1g (reagent) of 
calcium carbonates, combination mixing of a citric acid, a tartaric acid, a malic 1 
acid, a fumaric acid, a succinic acid, an adipic acid, and the ascorbic acid was 
carried out so that it might become 0.5% at a weight rate, respectively, and 
100ml water was added, it filtered after 4-hour standing, and the calcium (CaO) 
concentration of filtrate was measured. A measurement result is shown in Table 
3. 

[0021] 
[Table 3] 



[0022] When an edible organic acid is blended from Table 3 compared with the 
case where an edible organic acid is not blended, it turns out that the rate of 
elution of calcium (CaO) becomes high, and the effectiveness is high to 
especially a citric acid. 
[0023] 

[Effect of the Invention] The lime materials for former ** of this invention can carry 
out elution of many calcium components to the moisture in soil, become possible 
[ reducing the amount for former ** of lime materials supplied by that ], and lead 
to labor-saving of a farmhouse. If many calcium components are eluted in the 
moisture of soil, calcium absorption efficiency will increase and generating of 
calcium dificiency will be mitigated. Moreover, edible organic acids, such as a 
citric acid blended here, are safe compounds currently used also as a food 
additive, and since it is decomposed into carbon dioxide gas and water in soil, it 
is gentle also to an environment. 

[0024] If an edible organic acid is a citric acid, acquisition is also easy, it is cheap 
and the rate of elution of calcium (CaO) is [ handling nature is also good and ] 
high. 

[0025] If agricultural lime materials originate in slag, such as a natural thing, a 
thing originating in a shell, a thing originating in food stuff industry, a thing 
originating in the chemical industry, and blast furnace slag, they are cheap and 
acquisition is also easy materials. 



CLAIMS 



[Claim 1] Powdery or granular lime materials for former ** which use as a 
principal component at least one agricultural lime materials chosen from various 
agricultural lime materials, and are characterized by blending the edible organic 
acid of at least one solid-state chosen from the group which becomes it from a 
citric acid, a tartaric acid, a malic acid, a fumaric acid, a succinic acid, an adipic 
acid, ascorbic acids, or such mixture. 

[Claim 2] Lime materials for former ** according to claim 1 characterized by said 
edible organic acid being a citric acid. 

[Claim 3] Claim 1 characterized by being that to which said various agricultural 
lime materials originate in slag, such as a natural thing, a thing originating in a 
shell, a thing originating in food stuff industry, a thing originating in the chemical 
industry, and blast furnace slag, or lime materials for former ** according to claim 
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